We investigate the existence of Granger-causality between current account and government budget balances over the period 1970-2007, for different EU and OECD country groupings. We use a panel-data approach based on SUR systems and Wald tests with country specific bootstrap critical values. Our results show a causal relation from budget deficits to current account deficits for several EU countries: Bulgaria, Czech Republic, Estonia, Finland, France, Italy, Hungary, Lithuania, Poland, and Slovakia, along the lines of the so-called twin-deficit relationship. Considering the effective real exchange rate in the SUR system does not substantially alter the results.
Introduction
The argument that a budget deficit leads to a current account deficit results from the fact that budget deficit increases the domestic interest rate, and this attracts foreign capital and induces an appreciation of the domestic currency, which in turn leads to an increase in the current account deficit. Such an effect will be more relevant the higher the economy's degree of openness. In practice, the existence of a relationship between the budgetary position of a country and its current account balance naturally needs to be assessed empirically. While several studies have analysed the existence of convergence (or divergence) between the trade and budgetary imbalances on a country basis, only a few studies have taken advantage of the panel econometrics framework, particularly to assess the question of our paper, the existence of Granger causality between the two imbalances.
Empirical analysis does not necessarily provide a positive correlation between the budget balance and the current account balance. Indeed, the existing evidence is rather dissimilar, notably regarding single equation analysis, in the sense that budget balance deteriorations may hardly impinge on the current account position. Overall there is some mixed evidence in favour of a twin-deficits relationship, but this is neither robust nor stable over time, which may imply that fiscal tightening may not diminish the current account deficit. For related empirical analysis see, for instance, Bernheim (1988) , Chinn and Prasad (2003) , Corsetti and Müller (2006) , and Piersanti (2000) , while Afonso and Rault (2008) provide for a non-exhaustive overview of studies on this topic.
Moreover, scarcely any evidence relates the specific issue of causality, either unidirectional or bidirectional, between the two imbalances.
Therefore, this paper contributes to the literature with a bootstrap panel analysis of causality between budget balances and external balances for the European Union and OECD countries, during the period 1970-2007. In the approach we use, we allow for cross-country correlation, without the need of pre-testing for unit roots, and such methodology is explained in section two. Section three reports the empirical analysis and section four concludes.
Panel Granger causality test methodology
We use a panel data approach developed by Kónya (2006) are supposed to be white-noises (i.e. they have zero means, constant variances and are individually serially uncorrelated) and may be correlated with each other for a given country, but not across countries.
Systems (1) and (2) are estimated by the Seemingly Unrelated Regressions (SUR) procedure (since possible links may exist among individual regressions via contemporaneous correlation 1 within equations (1a) and (1b) of system (1); and within equatio ns (2a) and (2b) of system (2) This procedure has several advantages. Firstly, it does not assume that the panel is homogeneous, so it is possible to test for Granger-causality on each individual panel member separately. However, since contemporaneous correlation is allowed across countries, it makes possible to exploit the extra information provided by the panel data setting. Secondly, this approach does not require pretesting for unit roots and cointegration (since country specific bootstrap critical values are generated), though it still requires the specification of the lag structure. This is an important feature since the unit-root and cointegration tests in general suffer from low power, and different tests often lead to contradictory outcomes. Thirdly, this panel Granger causality approach allows the researcher to detect for how many and for which members of the panel there exists one-way Granger-causality, two-way Granger-causality or no Granger-causality.
Econometric investigation 3.1 Data
All data for current account balances, general government budget balances and real effective exchange rates are taken from the European Commission AMECO (Annual Macro-Economic Data) database, from the IMF and from the OECD databases. 3 We consider four different country panels: EU15, EU25, Cgroup21, and Cgroup26. The data cover respectively the periods from 1970 to 2007 for the EU15 countries, from 1996 to 2007 for the EU25 countries (i.e. EU27 without Cyprus and Romania, due to short time span availability), from 1970 to 2007 for the Cgroup21 (i.e. EU15 and Australia, Canada, Iceland, Japan, Norway, USA), and from 1987 to 2007 for Cgroup26 (i.e. EU15 and Australia, Canada, Iceland, Japan, Korea, Mexico, New-Zealand, Norway, Switzerland, Turkey, USA). The unbalanced panels within the period 1970-2007 are used for the SUR analysis and Granger-causality testing.
Empirical results
We report in Table 1 the results for the Granger causality tests, using a bivariate model, from budget balances to current account balances. The table presents results for the country group EU25, as previously defined. Tables 2 presents a similar set of results for Granger causality tests regarding a trivariate model where the effective real exchange rate is also included, while the evidence on statistically significant causality is summarised in Table  3 for several country groups and for the reverse causality as well.
4
Our results uncover the existence of one-way direct Granger causality from the government budget balance to the current account balance, in the bivariate model, for five EU countries: Bulgaria, Czech Republic, Finland, Lithuania, and Slovakia. Out of this set of countries only Finland is not a New Member State (NMS) of the EU. Interestingly, these results hold broadly when a trivariate specification is used, and the effective real exchange rate is considered. In this case, there is also evidence of one-way causality from the budget balances to the current account balances for some additional countries: Estonia, Hungary, Poland, France and Italy.
The fact that the majority of the countries, for which causality from the budget balance to the current account balance is found, are NMS, could be related to the existence of higher i nterest rates in those countries, high inflows of foreign investment and the appreciation of the respective domestic currencies. Notice that the time span used in the analysis for the NMS covers the period 1996-2007, when these economies followed a catching-up process, notably attracting foreign capital. Moreover, one can conjecture that government budgets also contributed to such process notably by raising internal demand. The evidence of causality from budget balances to the current balances for France and Italy can also be related to relevant budgetary imbalances and higher interest rates during the period used in the sample.
Regarding the existence of causality from the current account balances to the budget balances, there is statistical evidence for a different set of countries; seven from the EU (Austria, Belgium, Ireland, Spain, Czech Republic, Estonia, and Italy), and five other non-EU countries (Australia, Canada, Norway, Iceland, and Mexico). Such evidence is rather unchanged considering or not the effective real exchange rate in the SUR system.
We investigated the existence of Granger-causality between current account and government budget balances, with and without considering the effective real exchange rate, over the period 1970-2007, for several EU and OECD country groupings. We used the paneldata approach of Kónya (2006) , which is based on SUR systems and Wald tests with country specific bootstrap critical values.
Our results support the hypothesis of a causal relation from budget deficits to current account deficits for several countries in the EU: Bulgaria, Czech Republic, Estonia, Finland, France, Italy, Hungary, Lithuania, Poland, and Slovakia, along the lines of the so-called twindeficit relationship. On the other hand, the possibility of a reverse causality is found to be statistically significant for a somewhat different sub-set of OECD countries. Considering the effective real exchange rate in the SUR system does not substantially alter the causality results. Table 1 -Granger causality tests from budget balances to current account balances for the EU25 panel (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) Notes: a) ***, ** and * denotes significance at the 1%, 5% and 10% levels, respectively. b) H 0 : BUD does not cause CA. BUD -budget balance; CA -current account balance. Table 2 -Granger causality tests from budget balances to current account balances for the EU25 panel (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) Notes: a) ***, ** and * denotes significance at the 1%, 5% and 10% levels, respectively. b) H 0 : BUD does not cause CA. BUD -budget balance; CA -current account balance; REX -real effective exchange rate. , 1970 -2007 NMS, 1996 NMS, -2007 Bulgaria, Czech Republic, Estonia, Finland, Hungary, Lithuania, Poland, Slovakia
